R ecently, the immunocytochemistry of the pancreatic and gastric A-cell and of the intestinal L-cell has been extensively investigated in our laboratory. 1 " 5 Three types of antisera were used: specific (C-terminal) and nonspecific (N-terminal) antiglucagon sera and the R64 antiglicentin serum. This latter, which does not bind glucagon, was raised against the purified gut GLI of 100 amino acids called glicentin.
R ecently, the immunocytochemistry of the pancreatic and gastric A-cell and of the intestinal L-cell has been extensively investigated in our laboratory. 1 " 5 Three types of antisera were used: specific (C-terminal) and nonspecific (N-terminal) antiglucagon sera and the R64 antiglicentin serum. This latter, which does not bind glucagon, was raised against the purified gut GLI of 100 amino acids called glicentin. 3 ' 4 Glicentin contains the full amino acid composition and the entire sequence of glucagon 6 ' 7 and, except for the inversion of two amino acids, the same C-terminal peptide as the proglucagon fragment of Tager and Steiner. 8 With these antisera, it was demonstrated that the A-cell of the endocrine pancreas and of the oxyntic mucosa contains the immunoreactive sites that bind C-and N-terminally directed antiglucagon sera and the glicentin immunoreactive site, whereas the L-cell of the postduodenal mucosa reacts solely with N-terminal antiglucagon and with the antiglicentin sera. shorten a common primary gene product. In the A-cell, the biosynthetic pathway of glucagon would expose the 23-29 immunodeterminant, whereas in the L-cell this sequence would be masked by maintaining the C-terminal prolongation present in the proglucagon fragment. In support of this hypothesis, Tager and Markese 9 have been able to show recently that enzymatic digestion of two large glucagon-like substances isolated from rabbit intestine resulted in tryptic peptides immunologically and electrophoretically indistinguishable from those of glucagon. In this work, we performed similar enzymatic treatment on sections of ileal mucosa, and we provide morphologic evidence that such treatment leads to the unmasking of a C-terminal glucagon immunodeterminant in the L-cells.
MATERIALS AND METHODS
Segments of dog ileum were fixed in Bouin's fluid, washed overnight in tap water, dehydrated in alcohol, and embedded in paraffin. Fragments of the same tissue were fixed in 4% phosphate-buffered glutaraldehyde, dehydrated, and embedded in Epon 812 without osmification.
The indirect immunofluorescence method of Coons et al. 10 was applied to rehydrated sections of paraffin-embedded ileum and to semithin sections (1 /u,m thick) pretreated to remove resin. 11 The following antisera were used: rabbit antiglicentin serum (R64 provided by Dr. A. J. Moody, Novo, Copenhagen), rabbit antiglucagon serum 05Y, which reacts with intestinal L-cells and is considered a cross-reactive antiglucagon serum, and the specific rabbit antiglucagon serum 15K, which only reacts with pancreatic and gastric A-cells. 1 (05Y and 15K antisera were gifts of Dr. R. H. Unger, Dallas, Texas.) Sections were incubated for 2 h at room temperature in a moist chamber with the primary antiserum, repeatedly washed with PBS, and incubated for an additional hour with sheep antirabbit IgG serum coupled to FITC. The sections were then stained with 0.01% Evans blue and were observed in a Leitz Orthoplan fluorescence microscope equipped with a Pleomopak illuminator. Enzymatic digestion. The enzymatic treatment was per-formed after rehydration of paraffin-embedded tissue or after resin removal of Epon-embedded sections. The following schedule was used: first, a solution of 0.06% trypsin in 0.5 M Tris buffer was applied to the sections, and they were left at room temperature for 30 min. After rinsing with the same buffer, carboxypeptidase B (20 /ug/ml in PBS) was applied for 30 min. The sections were then washed with Tris buffer, transferred to PBS, and finally processed for indirect immunofluorescence.
Controls of the specificity were carried out by absorbing each antiserum with glicentin, glucagon, or the related peptides VIP, GIP, and secretin (100 /u-g/ml of undiluted antiserum). The antigen-antibody mixture was left for 1 h at room temperature or overnight at 4°C before being applied to the sections.
RESULTS
Sections of paraffin-or Epon-embedded ileal mucosa, incubated with antiglicentin serum or with nonspecific N-terminally directed antiglucagon sera, showed the same population of cells stained by the two antisera. No immunoreactive cells were detected by the specific (C-terminally directed) antiglucagon serum ( Figure 1A) . If exposure to the specific antiglucagon serum was preceded by enzymatic treatment with trypsin and carboxypeptidase B, however, numerous cells in the glands and in the villi appeared brightly fluorescent ( Figure 1B) . These glucagon-immunoreactive cells could be easily identified as L-cells on the consecutive semithin section exposed to the antiglicentin serum without enzymatic treatment (compare Figures 1B and 1C) . No fluorescent cells were found when the specific antiglucagon serum was preabsorbed with glucagon, whereas glicentin, VIP, GIP, and secretin did not quench the immunofluorescence. Treatment with enzymes did not appreciably alter immunofluorescence after exposure to antiglicentin or Nterminal antiglucagon sera.
DISCUSSION
The data presented in this paper clearly demonstrate that the intestinal L-cell contains antigenic sites that bind a specific antiglucagon serum. In this respect the L-cell does not differ from the glucagon-containing cell (A-cell) of the endocrine pancreas and the oxyntic mucosa, since each cell type contains the immunodeterminants of antiglicentin and of N-terminally and C-terminally directed antiglucagon sera. However, the L-cell does differ from the A-cell in that the Cterminal sequence of glucagon is usually not available for the corresponding antibody. For this reason, the L-cell cannot be identified by specific antiglucagon sera under conditions that allow the same cell to be easily detected by nonspecific antiglucagon sera and by the antiglicentin serum. 4 ' 5 This is reflected biochemically by the fact that the family of glucagon-like peptides extracted from the intestine, including glicentin, easily reacts with nonspecific antiglucagon sera but not with specific antiglucagon sera.
1 ' 3 ' 9 ' 12 After limited enzymatic digestion, these peptides have been reported to yield tryptic fragments indistinguishable from the 18-29 sequence of glucagon.
7>9
These findings perfectly correlate with the present morphologic demonstration that a similar enzymatic digestion on fixed tissue provokes the unmasking of antigenic sites reacting with a specific antiglucagon serum in the same cell that contains glicentin 4 -5 or gut GLIs.
13~16
From this work, it can be concluded that the L-cell shares the same antigenic sites with the glucagon-containing cell (A-cell) and that, in the L-cell, the C-terminal sequence of glucagon is usually concealed but can be exposed by enzymatic digestion. The possible physiologic importance of this finding remains to be established.
